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PROBLEM TO BE SOLVED: To accurately obtain necessary quantities with a measuring method for the shape of 
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T. #ei^M&©<£fflfc:g?5#KE^tt&iB!l£L 

««4na«K^&. EStffifi©£{ii®-e©l&Sfi4r 
JWli-5 r t * i- *£®BIEat#l©Mii#ifc. 
[SB3ft3®2] »X«|ft¥*fc&*i4*iiS#JBBIRIt 
«®«3t*«6-Ci!)o-C. Klt9lcfl*r*«>Jlft«=aM 
©4&R££Z(£@T£©E#ifi-e8lJg UMIHtt 

«©Saitm 

[Ift**3] ft*mxtt2lc1^0*JBlK5tt«to 
«to6r8re*>oT. E*fa!o**«^«rfflv^fc*j6-cs 
WXI±SiIifc9^#*8iJJ£-f k &ft&k1-Z0>Em 

[K*«5] Elt9l£®iW©Jlfc.5-ag©&flSr 
9©tt«**iE1-3fc*fc*JMt*r*9a»&*J: J t-JB 

©#SJ8KW&©, KWBft©=&&ffC©l&£ 

ft. 

[M**6] »*^5JCffittroftX|l3fe^5S<D5!jjg*ffi 
-C&o-C, H&rfi©#****JBv*fc#ft"C»ii*9# 

[M*«7] R**6fcB«©ttXll3fc¥*©«3ft#tS 

MW5»**r«ei-* ftXiUft^ 
8©Ki§;t?i5fc. 



ft. XttR*«8Btte#JIKKJtt|-Cfco-C. SfJfE^f 
Jg©jaJ9ig#6nma»e> 1 2nmXh5Zk : £¥f®.k1-Z>& 

®ti-5©:X)®^^ 0 

* y 7* y t->y => >Sr£tf r. t t -T SftXlSjfc 

[IMBK 12] »*a5»5 7©V^i"lllC*»B«*ft 

#6i»£>e>l 2nmt , fe5rtS:!|#®i-r.5^Xi^Jt^ 
©Kig:fr&o 

<xfcftXi»3t^, *)tttt§*3Sl 0fEffico#:x«l3fe¥ 
*«r**.fcri«rW»t-f*ttXlMl3iaSIK. 

[0 00 1] 

?<Dmm\c% v % &ft s ttx*s&*ft so* «t twt ©fife 

[0 0 0 2] 

[**©«»] i6¥. ^{ttraK*?©ft*HI:©a 
HA 9 MI©av«JUl~14ni^©ttxa*ttflI Lfc 

sigy y^77^ft^sw3ssti,-cv^5„ d. 

Tichenor, et al. , SPIE 2437 (1995) 292#J$) Z<D 
Kflftt, Sifi-CteEUV (Extreme Ultraviolet: 9#0- 

H) v v?77 ■< khmztix^ztK zoftmm- 
-cfcs. («T, Euvy y^77^tw, ) Euvy 

77-f (i, y/77-f (S^190nmSS&l 

±) •CliUm^^ril'i. 70nmBlT©»ft*Sr*-f5«* 

©y y^77^g{fi L-c^sjxr^s,, 

[0 0 03] r «>ttft«TM**«»JB#f** 1 

9-4 if J»»ttffl*il*. 13.4niDf+ifi© 
ty^V (Mo) Sk (Si) ®Sr 

Xmz&fg uy!:Mo/Si#®KSrfflV^5 1 iEAIfC67. 5*© 
mt$&nZZk&m%, «*11.3ninftifiO*ft«"C 
tt. Mojgt^y y^A (Be) JSiSr5?i:(ca®UfcMo/Be 
^SK^ffl^'S ti£AStt?70. 2%©Klt^Sr^5 C t & 
Iti&a. (0D^(i> C. Montcalm, Proc.SPIE, Vol. 333 
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1 (1998) P. 42#Sl. ) 

[0 0 0 4] Euvy y^7 7^K®ii. ^.tLxfrxm 

fcfcX&«:5tt$-ti-5£AltS7-, KltStfMKk 
XJS©ifcg#^l48Wft®fCtt#£LftvvD-e, 7* h 

*£CRiR$;h,-C««1-5fca, ^©ftl&tt^-CSrfc© 
K£S (09;Ltf, lxiO- s Torr^T) fcH#SiVCV* 

[0005] ajMtfM&4^KfGft©#JUK 7-lC.fc 

M3?—*>&&<53fe¥X (W*.tf, T. Jewell and K. T 
hompson, USP 5,315,629, T. Jewell, OSP 5, 063, 586# 
Ml) *?s 6ft©#JBHS?-*»6«**** (Mttf, 

D. Williamson, ttH¥9-21 1332, USP 5, 815, 310#)$) 

tt#¥3R-er±lia* (na) «ro.ise**-efcL!Htt*ft 

**3ROP5«CEIlT»# 5 J: 5 5 ?-©*«»»* 
ttMkKfto-CviS. £©J:3fcJS«»«ft*¥*tt, RK 
feiifcB*-e***OiR*«r*IIEL4»tiitf4 6)*v^O 

fcil5©ifi&-e©*iRM©*tjE$*tfc !l^7^ -/w K* 
¥3R£fco-0>S. 7* h-r7 7±©/<7->:£{*:£7 

[0006] _hlE©4 5 ftB3m©fl»Jtft*¥* 
14, v*fe*SE*r»#©***-e*>9» a£EiKg£ft# 
fc**F < l-Cttfrft V > fc RtKI *> ©tttgfc® 8 £ t ttffl 
0*flR#«)***C*J(t**B«l«OfF*«[© 
BSiLTtt:, Marech.allC.fc8, rjft^ll (RMS) t? 
ttffi«ft©l/14£irt&V*5«!p#a!>8. (M. Born and 

E. Wolf, Principles of Optics, 4th edition, Pergam 



on Press 1970, p. 469#$t) r.itl4Strehl$$& (<!?!! 
©& 83fe$& t i ©W©;*«a**©**tt 

©It) iS80%K±lc4Sfcft©*fl=-efei. HB5©Eft 
»■©«#«**¥*«:, £iiJ:!>t>JEfcfiv*«aSfcfc 

[0007] mft«A/lc5F5EPa»i s fi 1 *?n'CV^EUVy 

y^Tvsrtiffcfc^Ttt, Bft»ei4±t L-ci3nm*> 

SV^ttllninW-ifiWStS^fctl-CV^. **»0«fl5R 
m (WFE) fcttLT, §*©?7 -fctf & S*t3 J&tfclR 
& (FE) ttft^-C4-X.bix5 0 
(ftSl) FE=WFE/2//"n (RMS) 

14, E#tft^&TI4A«3fci5lttt©ffi#;l 5 *ft€i^ 
ttKfcWlMKr***©"^ fiffiitZ^(CI4^P^©2 
»©««#»**»&■?*>*. MM, B*r«ff©#**K: 
*5V^T. iB*©$?-fcfr£$*iSJB1*iRii (FE) 14 

x t s 9-<ofe&ntc*t tr^^-e-^^btts. 

(*S2) FE=X/28/Vn (RMS) 
reO|S(4, Kgl3nmt?»44tfe<D5 7-'CWfiK$*Vfc3t^ 
S©#&0.23nmRMSi:49. 6ft© 5 7 &;h,fc3fc 
¥^©*§£0. 19nmRMSt«5. 

[0 0 0 8] r©4 5ftit5ffi&©#J*B 

J»R«)5?-Sr«itr8rttt*#fcHJi-C*9, EUV 

y y 7*7 y ^ asfca»fca»£ffifl2-c § fcv *jfi— ©jkh t ft 
ot^j. ^*T?c8j8£ftTv*s#a®©anif»* 

140. 4~0. 5nmRMS©maf & 9 (C. Gwyn, Extreme 01 tr 
aviolet Lithography White Paper, EUV LLC, 1998, pl7 

&m) , Euvy y^57-f*363W-5fc»fctt#siia5© 
aifidfiSs J:t«raiSMIfo*«ftlS]±*s*MI t SftT^ 

[0 009] *iS, OJJfcfcioT^JSRS?— ©*B& 

-S-fogiJtJ^Sr fctCioT, jl®6<J(C-t)-7'nmCO^ 

fc 0 (M. Yamamoto, 7th International Conference on 
Synchrotron Radiation Instrumentation, Berlin Ger 
many, August 21-25, 2000, P0S2-189) m&i>iX, 

*:<Dwm*m\-rz>. 1112(a) i^i-i: ska, B-ffim<o 

6, 02(b) tcfrtX 0 lc-®*fSre**-r5#^*#^ 
5. 02 (a) -X?, ^SK^SJ-^LTSil^lSliCiSfT-fS 
J?$d©£®K-l*f<03fciS£»4, 0P=nA 
dA+nBdBf ^X.f>tv5. rr-edA,dBI4'S-®©J?$Sr^ 
t, dA+dB^-CfeS. nA, nB(4^®A, B-til-eHWJSJf 
5^T?*)5. E!2<b)-e, ©^an<0#®K-®*fSrl»*tfc 
Jf $d©SB»©itKgJ4. 0P'=ndT?-^^e>tv5<, nl4SS 

&mt+ZZblcKZ. r*vl4, *irttlc*©»l:»« 
Kit (IP*>, EJg«©^^) (4, A=0P'-0PT^-tt>tv 
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5. &X&©fcgirei4x <&W<o®ft®t>n\z.K^<D 
■C. Att/h$ftffi4ft!>, Affile* 9 fitffiftEJSM*© 

[0 0 1 01 £#W4 L"C, Sigl3. 4nm"C?Mo/Si^®IK 
*rffl^fc«**r*i-. ttAW-e{£ffl-f*/t©lC, d=6.8n 
m, dMo=2.3nm, dSi=4. 5mft 5. r©i£&-?©JB#T^ 
»i, nMo=0.92, nSi=0.998t?*>5. w*T-<b©&ffl&#V , > 
T)fcB§;g©£ffc£ft3|-f*4, 0P=6.6nm, 0P'=6.8mD, 
A=0.2nm445. if$6.8nm©e£ISft*-f 6;*IICj;o 
T, O.2naffiS0B&Rft>flrjE*?T3 ft 
Jb\ Mo/Si#Jf&©»£\ Si®<0®*f^l41^jfi^WX?, 
*K*©»t:Ht±4 UTMoS»^r»cJ;5t©-e&!J, 
SiJB©#(tfctt»i?tt#l,4v\ *oT, £SK©®£ 
»*i-*»fc, SiJ|0!>JV£tjE*lcMfl1-S&Xiift 
t\ r©0tJ-CI;tSi®©J?$li4.5nin&9, ^.©JI©^* 

1- r 4 IC J: o TO. 2nni^ffi<Dffi^ttiE^fi 1 5 - 4 # ffl 

*5. ft*, #®&©Kat*ttSI®*4 fcfciciiflnL-t 
-5 4«»UC-*fcft 6. *Jt>Kt«s 
#j^r5©fc#»ftS*fc»SLT:te»*tf, «Ba»& 
&mm<o-U fcBfc* t>£ftsp ©SEft: tt£ Cft t \ 

[0011] 

TNfc5#, !K>BftffijEfiSr^*»ffiC*»T*<i^II# 
*>*. ffi«H*«r»«C»J£1-afc»Ctt, HHhU-H» 
-4iT©»r«**fflv*fc7-r 3/-«4if©TWH*** 
ttfrtvcvsa*, *©ffl;S«fgttj&-f Ut>;fe# 
T?ttftv\ Sfc. -&#JgK©3cB£rSB#lftf;:l8;i:LT 

»«-Cf±W*1-S w 4 tt ffi*4v >. 
[0 0 12] *3BWHti©J:54BHj{Sifc«*-Cft**i 

[0 0 13] 

[KS^«ft-f5fc>t)CD#S] *»WttwOJ:54IBIH 
j&lc«*Tfti*:h,fc *>©-?& 9, *©fc©i;:#3§^f435 
-fc rKJKffi|j:aiff*o*46i:««o*K«r3>5Sfc3f 
*©«WTOTLT#JMI«r#rtU Elt»B©{fctt 

£#Brt©£ttE-C , ©l$*S£SSffl-t5:: 
SIS-f5wi:lcJ;0, B^©ttjEK£>£ft1ft«tfjE«k 



1 0 0 1 4 ] £2 fc, rttx»3t^3RlCiB*ji*lx** 
JS&Elt&fOKi&frifc-eifeo-C, KttBlcJa$TSf5©8ft 

«r»J*U ^«B©fltfl«r*|jE1-Sfc*fc*JH9** 
J£LT, *©»£)!*!»>&. ^JSBIEItSi©, KWBrt 

©*tt*"e©»*»sr*m-*- 5 r fc zvfmt-tz&sm 

[ o o i 5 ] m 3 fc r«8#jg i xii 2 tcfe®©£®ffi5 

wa©«a#*-e*o-c, H*fso*»»Tt«v»fc* 

£JBR£*ttt©8S*& (s8#>g3) J r 
fit* 9 f-A^T*!) y*©J:5 48iB£f4£IS-f33fc 

45. 

[o o i 6] S4t rflt$*3iz:E«t©#JlfltKJitt© 

KitJ^fe-CfcoT, •✓tJ^flMfc, PDIJSfe, 7-a 

5, #)§IBI£lt«©3Sig*fe (M*£4) J £tHfc-f 
5. :Jvia*), ffi¥4«B«^-C, ffi«fgftSI£#pT 
EKftS. 

[ o o i 7 ] m 5 ic, rsitB»rJB5f^©S45ras 

U i*bb©«^©#®KRItSrm^5t-C.5ifcXi»3t^ 
3R©Me#ifc-e*oT, tt**3R*«*fi-Cfctt«-C, 

@-C©^*fi$r#W-f 5 w b 1-S*X«##* 
©K5t^fe (W*fi5) j £J§tt1-6„ itHCtt), its 
»«ft«CX«X¥3K«t#&ft«. 
[ 0 0 1 8 ] ft 6 rffJ*55tC|E®©»XH3t^^ 
©Kig^iSfe-CfcoT, H*fS!©**«^«rfflv^fc*jfe-e 

[ 0 0 1 9 ] % 7 »c. r !B*«6icE«©ecxi6l3t^^ 

©»3g^jfeT?feo-C, !> vm*. PDIttt. 7- 
=t—f^h, n >dr— h, ^vUh-v>fc©V>i*tL*> 

X (§8#i&8 7) j Srlitt1-6. 

[ o o 2 o ] $ 8 ic, r&jfcjg i ^M4©v vfMJiMe 

y a v«r^tpJB*»6ft« C 4 Sr»ta4i-5#SMSIt« 
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(SS#JS8) j *«*•*-*. £;hfe«>*W*5efliT**> 

[002 1] $91:, rjs*«i75S4<o^-fix»c*>8B 
tt $ KSM^Mit^ifeli <fc o rffiig $ ftfc^Jg 

i-5#»Ksm (W*«9) j 

ioT> Kg^*jE^i 2wti*bl 5nm©^J£©ft«ll;:*f 

[ 0 0 2 2 ] g 1 0 |C, rfS*«175S4. xr»»*3B8 
;HfcC££ftffi£-f5&XiHft^„ (WM10) j 
[0023] Si l »c. r*a#JS 5 75£ 7 ©^f ftlc^ 

3ftX|»3t^Wj!iiii*fe (WjftJf 1 1 ) j Srg#1- 

[oo2 4]»i2»c, m&msjbmKD^-rwzfr 

<OSaBS^6nmd^e) 1 2nm-C*>5r.tiir1#Si:i:1-5©:X 
***3R»«ai#8s (RM12) J SrJWW-S. i*x 

[002511131;, rn^575S7©^i*^ic 

J:9H3&£*ifc*X»#¥3R, SfcW:»#Sl 0Et» 
ttX*****«*.fcitS:»»ti-S*X»«3t§gtt 
(Hf«l 3) j CHKiO, *«NM# 

[0 0 2 6] 

[38^<D*tecojgflg] *|6^-Ctt, #®I8£«&©&;B 

-RtcW^St, fl*l£Hl5(a)l»iH-J:3fe4MElllB 
mars. i©it, «?S5^©raHSr. 
Bfc* t i t ©BJfcR©litjEfl: A fc < „ fljitri, 
tfefc©£»ff-et£91 UfcRgl3. 4nmffl©^JK£d=6. 8nn (d 
Mo=2.3nm, dSi=4. 5nm) ©Mo/Si£@R©*&-£\ A=0.2n 

•f. Bi5(a)0>«ffittHK:go-C. »£©»^tt»©£ 
®K^-SToK;*-t-5 0 #-©K-g*f©J?$l46.8nm 

3. 4nm©&X BKl*t L"C. 0. 2nroffi 3 OSflMftOffljEtf tti 
*S. 015(a)©^ICfELfcg:^li, ^ilii8|-CE§Je)*V 
fc£B«rt?faEtf©#B&«:lfc*r;ftri&v^«:^L 
fct<0f$>5«, tflfciifej: »)©-#&£ ©Si ^#t? 
14, *JBR«raffi*»63ja»m*-«i«J:v\ i©J:5 
lc L-CffiE LfcttaKttB0>KB»M*«rHl5(c) 1^ 



1% 1#jE&©BJfcl*©PV{I»4, A iBC*# 

[002 7] ^fflK^TSWKB«r9)!t-f5*i£i: 
tt. «*.«, 5^3 v^WSMWMNBrirWH* 
5. Bit*. S"Y»^^ ; FIMfeteJ:9#JiKRlWI©K 
W6B»«*aa3fer*E«H-e*5. #Bli&»&fflfc3t 
Btt, #BRRB*2-CK»Lfc«. aiaSE9f»^3T 
&E£#S>i£*t-C, H«ttffl«4^7J»i-5. BBfttti 

as£toofc±ifcig$f3te#, sit bUL-ca^-g-^-arb 
ft, £ftfc©T#»#IB»$;li*. ^©^FOTSttE©^ 

®RR#t«L2©KJWSB^«S:^W-t-5 w 1 7)5tb*5„ 

X-^JfcB, X* £**flH-6rfc#ffl*«. 

Bt6^WSl4ici4, »x»fc&a©fcacc]>w.*-s>>- 
[oo2 8] &m&-?Ritmmt:m%-rz&i<Di3&b 

LT, PDI (Point Diffraction Interferometer) jfeSr 
^ffl1-2>rtt>-Cf B4li, PDI&K:J:g#BBKJf 

HJfcJfelltt. #®KSIt«2-eSltL.fc^, SiBSS^r 

&?3-ea£B£##J£ix5,, «*^;fl:E(cttPDiyu- h 

ttffl P51 t«*ffl<c f v*-/W52#!S:tt &HTV>5. 
B*r»^-3T?»SiJ$ixfcjfiB©rt, ofcftlitv*-/^ 
SriI9, lftlHl*f3t*SBBP5lSrii5J:5J!:, 05tI&^3© 

©*B«Sr*&->-6. MP52«riii§Lfc3fel|tt, MR 
S^t^2©R5tB©l|KM<Sr^^fc*KB■C^i)So H&tfcW 

SttS. w©^iW3J>e>#®RS»«2©SStKB^«i 

JMItfiWfto-C, «dt3t^Xi»u— •f-fcifSrteffl-r 

B^as4ictt, «x«8ici!ata©fc 

[002 9] «ffl»*-CSIt*ii«rW«i-69J©*i6i: 

(4. 7-=»— hKJ:9#®BIKW«©RitStB^ 
SrjWSr*EBH-C*S. 3t2Sl-0^ffifc3ti^M:, #® 
RSIt^2TRltuytm, a^tHI§4-AJW-t-io «3t 

/^-yojftiaot, ^®RS«^2©S»fiB^ 
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[0030] «H8*-eKatRE*illJ&t-*9J©*8«fc 

KKHflB-CRJtLfcf*. Kfctfeffl$4^Alt-f5. *3t 
tmtt, BiifcS+J: 5fc*ftv*JBIWn»7ift** 

*^t*J*gWM*3Ut5©"C, rtifctftfrfsri:!;: 
*oT#®E^t62©El*B«MK«:8ffl-f 3 r fc^JU 

*s„ aaacr*, mitt. u—f-75x^ytm. & 

B«tfcffl#4tc:H:, ttX»fc«fl[©&5CClK^f> 
[00 3 1] tefflR6-(?KltRB£8!lS1-SS'J©#8:i: 
/vp h v^felci (3 #®BIKIt«©KJWRBJiiMK&fflJS 

i£tmfc7V-h8#$tfib*vo^ B«fctti«4± 

ffi&So ®fctftffl«4£tt, *)cx»lcgi«©*>SccD^ 

[0 0 3 2] /vwh-vV»£3fc&Lfcfflj£#8:il/r» 
™&Si«-e*ifi J: < *JB S *bX V ^ 5 tm^ttclc V + s> 

ftfcE«-*-<5JErife-C*>6. «Xi&|®tt-efc, 

[0 0 3 3] ±E©J:$*?»tr»i6*ffl^-Ct>»ttl» 
#Sl^ltSI©£#tRB£tefflR;B-e«iJ 

X»3t*3RSr-mia*4T-C, 3t¥5R©j§iBRB*rffiffl 

Itfeott, -t©SiSRBH:i*ERfc©-eaiJ£tt£g 
2) asCHc*UfcJ:5C, 3t*»©»a5<JJ36 
St£fiWFEtt, ^JBKKJfttOflM^^ffSeFE.]: *> 

*)*#^©T\ *©8iJ£tt££-efoS. 

[0034] aasufcSiSKffi^b. ft^&n-y^h* 



sit^a**. *©«©#mr±. #JSBiRM$im#© 

^RB^tt&SSJgLfc^iPircfcS. {£fflR£-e 
»IRii*W«i-*;ISrtfci LTtt, ^t!)^ 

iMfetei 9*xii3t**©aa*ffi«ra*i-6EttBa-c 

#i, lHl*rlc<t«)iifi ; *(Sj^to-ofc±l»:(Hl*r3tA5, 

ft*. £©TM*ttB©«* ©*«***/•«* 9, Sf# 
Jftflsfrff 5 r k fc J: o-CttX«X9»ao«HKHm« 

-^5^*w, Mcn^y^ytm. xms-v-ttz 

*ttffl-f*it*»B*6. BtfttfcffiS4fc:M\ Kx^lc 

[0 0 3 5] ffifflRgTSiiRE^fc-f SS'J©*^ 
LT, PDI (Point Diffraction Interferometer) 

**tt, *X«***20«railLfcll. a»£lel$r«? 
3-CRE£#iiJ£*tS. **i«tt*Kf4PDI^U- r5riS 
EH$ivC^$. PDI7V-h5tt, H6m^i-J;5fc* 

*r**3-e*MH**ifcRB©i*i, oft*r±tr^*-/i^2«r 
iit), l»:ig*f3t* J MP5lSra5i5{w, lHlSrtt^-3©^ 

©*BR£3§£-f5. 0lP52£il3iL.ftL3fo&ltt, »X«g 
^*20©EltBi©*l***A/;K«iB"e*>«. BifetttU 

ztiz. ^© ; FiMia»e>«cxjji***2o©aii«B5*« 

3KIW<»tft©-C, W3t J ^X*|i/-1f-/ < f^Srffiffl-r 
5 C i*5 J±j3fe 5. KStftW*4(-tt, ©CXi®(c^a<Ofe 

[003 6] tefflRg-?&ii8cB£«g£-f 5B'J©;*i££: 
UT, 7-=— hSrffiffl-rsrt'b-etS. 1218 
14, 7-=-x^HiJ;*)«:Xi»3t^*©SjiStBSrSai 
S1-Si£®ia-C , fc.5 <> *jHl*»6BJfc*llr*. »X«S3t 
¥*20*>Billfctt. B«^taS§4-A*r-f5. ftit/S 
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[0 0 3 7] ffifflKg-CSiaKBSrSIS-t-SS'JO^&i: 
LT, ui/*-7-* hSrffiffl-r-Sr ttj-cts. H10 

*7tt, 0llKi^J:5^iWfiv^BBn8B7lSra«:«a: 
rtfc«3t«T*>5. ■MftttWUilctt. 

B^ffl§S4^tt, ttx^lc:^gofc5CCD^-r^ 
[0 0 3 8] «ffl»ft-caiittB5«:aiSi-S*JO*«fet 

*9ilLfctt. ®fctfcfflS§4^AW-f3. #1MSW^2 
o«lW»cH:, Bl4K*t i 3 K, **«>/hS&Bla8l«: 

e>ttXi»3t^3R20©SiSKffifl?^Srg[Hli-6^t*Sttl3lE 

[0 0 3 9] /vPh-^l'ftfcafc&LfcM&Fttei U-C. 

ttXMVirct>. /-v/u 

m©Mo/Si#/gjKKov»-Cl&9i Lfcri*, **Wfi-ttHCIR 

[0 0 4 0] Ultfil 

«?fi£$*vCS3!K §BP& (NA) -650.25, flMW*l/4T»y 

7-ro^fflStt0.5nmRMS-efoofc 0 d;h,e>«:iia*&-C 
"C#ibH5iSffilDlMtt2.4niiiRMS-Cfe5o 8tgl3.4nn-e& 
ffl1-5fcftlCti. )£ElRg{ilnmRMS@&WTKffl];iS ! & 

&3. =8-^355 7-©SltS(cMo/Si*®K[«r 



S<Jf, #5 7-wEil5lc-«!|«:^-rj;5*^ii5*liaSr 
t»5Stffi^«t©MjES^U^0.2nmi:Lfc. 

5, ^R«ftSr0.l5ninRMStfi«1-Srt!4SW3Kfc. 
[0 04 1] £frfe©S?-**m*M*rtfctt*»A/-e 

^Sr0.8nmRMSI^-t-5ri:^tU3l5fc„ rftft[e]#Tll#co$£ 
[0 0 4 2] XMW2 

ov>riftiW-fS. j!UU3t**tt8fto#«iBS?-*>6> 
**S*lTj80. BBPgC (NA) #0.25, «*4*l/4-<?y 

7-©j#tfc»atto.5nmiae-cfcofc <> catfe&ja^fc-c 

-C#P)^5i6EllX^tt2.4nmRMSffc5o J£gl3. 4nffl-effi 

#*«ffi5 9-<osita«;:Mo/Si#SKSr 

fc„ ftlc, #5?-©SitStSD^!RS:, SJS13. 4nm-C@ 

5t©# A3t jfco-a-Cfc 5 T y ^ a ^ JtJHSrffl V > 
fc„ roa^m^S-cJt, #5?-OBl5K:-fli«r* 

2nmfcLfc„ r <D^ii5l8l2l(-S#v^, #@K<O^Et: 
-S-fo|»*LTSIt«B<OttjE«rtTofc <1 

[0 0 4 3] rtt b © 5 7 - Sr&fSSfllflirt (Cffl^-ii A/f 

[0044] rnmmz 
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«*s*t-c*J!K K3p& (na) #o.25, mm&i/i-ev 

>'^7-r-^K«OB*«*«r*L'CV^5. 41\ ft* 

7-O»tt»ft«:0.5ninRMS-efcofc 0 rjXfeSr|&*ftT 
r#btL**BlRar42.4nmRMS-CS)So &S13. 4nnfC<£ 

Rlc* *#»ffi^5-OSItSBI-Mo/Si#JBK*r 
J&SLfc. *1\ HJfflg6.8nm<D#/gK£50/§aEL 

fc 0 ft$?-®KJtSB#*«\ Kgl3.4nm-Clij 

Kltffi«tt©«iE*c«u^o.2iimfcUfc e 
eiksm-v^ #bko*b*:hbiv>i*slt]sw« 

#fit££0. l5nmRMS(Cfi»1- 5 r t #tH*fc 0 

[0045] rii?>©^7-Sr«ia»«rticjiia^a^"c 

H£0. 8nmRMSiC-f £ ~ £ #HJ*fc 0 r fttt®#fl8#0)te 

h«tfTofc 0 30nmLft;S<D««l4/<^-^*-T»»«i-ar. 
fc#ffi*fc 0 
[0 0 4 6] m&M4 

AlriiSJxrjsD, §Bp& (na) #0.25, nm#i/rci> 
y^7^-^K«o«*«*«r*urv^« 0 *1\ ft* 

7-«>?e*t»«tt0.5nmRMST?*)ofc 0 £jh,&*Jfi*ft"C 
r#fe^5KffilR^r±2.4nmRMS-CS>5o «*13.4nnfCtt 

r#&£<d-c, r©**-er±5 9-o««»**5FJa^ 

fcS. ftlc, **«B^7-©SltBlCMo/Si#HR«r 
RMKLfc. 41\ «JB«6.8i«o#JBBI«r50JBaUBU 

ft 0 #5 7-0>E*HfcB*tt«:, »«13.4nnfeB 

tt % xBu—F-SrJfli^fc. r*>»©B*fc*^*, ft 
S 7-coEjl5ic-0D$:^<t 5 4«iM*E*:fftaLfc. 
•ftftOBHNU *B«*rHB»»*Ufci:**>RltB 
»«<D«jE*«C* LVM). 2nmt Lfc 0 - <D^iS«80(cS 
tt^-C, *BK©»Bt:HiroB*LTK»*B©a 

SrO. 15nmRMSiC{g;®-r^ - t #ffi*fc 0 

[0 0 4 7] r*te>o$9-*»tt««rtii:»*aA/-e 



g£0. 8nmRMSK-f 6 r. t #tfj*fc Q w*lttIaISflRffOj|S 

hSrtTofco 30nmL&;S(Oajft^^-V*T?»«rt-5C 
[0 048] 

o^trw+s. «af***tt6tk«)#*B5?-*»fe 

«a*ttr*3 9, §8 PIS (NA) #0.25, «*to/4"C!J 
V^7-f-/wK«©B3tfB*Sr*L"CV^S. 41*, ft* 
oWMWXftflfl!:J:9#**B5?-«:«fPUfc. ft^ 
9—«)JKjR»*tto.5ninRMS-c*ofc 0 r ft r 

T#6>*l5»BiRi6tt2.4niDRMS-e*)a. jftftl3.4nnrCtt 
ffi-fSfcft^tt, «BlRSttlnmRMSSftKT{-»*.a^ 

Scfc, #*»B5 5-©SltB«wMo/Si*JiK*: 
fco Rfc* #5?-OKIt»BJgttSr, »*13. 4nnrCB 

<5£, #5?-©Bl5K--«t*i-J:5*»JI(»Hftff 

OK4tB«ttO*|jE*U:«LV^.2iiintU/t. £<&^ffi 
HBfcSWwr, *B»0*B*:HiroB*LTR» 
RBOttiESr^ofeo ft^y-^ffilE^o^^C^, 
»R»*Sr0. 15nnRUS(C4&tttt 5 - #ffl*fc, 

[0 0 4 9] £ilfe©5?-*B»««rtfcB*»A/C 
SBJRf6*s*/Mc45i5BB*fTofciC6, 
g£0. 8nmRMS^1-^ Zttf W*fc 0 CiXttIsI*fR*Oje 

fPUfc^***«rEUVB*36«lc|ft*a//-CB*y^ 
[0 0 5 0] 

ov^-raP^-r5o «K3t¥*tt6tt^*3KB^5-d»e> 
1Sfig$ixT*3>9, 5§P^ (NA) #0.25, IW1/4-CSI 
V^7-f-/uKtt<OB*B*Sr*TLTV^5 0 ft* 
toWS*DXSW(-J:9ft*3«B^7-S:Slf^Ufco 

7— OJKtt»*tt0.5nmRMS-e*ofc o Ctlfe Srjffl^SCT 
-C»5>ix5«[BiR*«:2.4ninRMS"e*)5. «Efil3.4nm-ett 
ffli-Sfc^JCtt, «BlRS6ttlnmRMSaft»T^aix.«^ 

S#&50"C, ro44T?tt^ ?-©#tti»*a«Fja-c 
fe^o 9ci-> ft^«B^7-OS^tBi-Mo/Si#®K$r 
»^L^ 0 ^»S6.8nm^*@|gS:50®fflSU 

#§Rtt>r ty ^ y J: 9 ricSt 

KBtrfl£bft#&. *Bttfi^*/Wc45J:5K:BB 
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invito @ig8iB©8!jj£l*, gigl3.4nm-C113lC^i- 
ft, w— !f-7*7XT3tJISSrfflv^. 9J£LfcREiDlii 

-©Hl5K-«Sr*1-J:5**)!»llia«r^J*Lfc. «i« 

©*tIE£U:«?L^0.2nm£ Lfc. Z<7>$M1&m£&tt\>^ 
X, #B&©&E£Hf-fo|Sfc*LTKatifcB©1f&jE£ 
ffofc. £S7-©*§jE£frofc£;:;5, imtitg£0. 
l5ranRMSlC{g»1- 5 r £ t>WX1t. 

[0051] r*v&©$5-tr*M««rtfc»*&rf/? 

g£0. 8nmRMSIC-f 5 r £ #fcb3fcfc. r*Vf*lsIifrlE#©*§ 

£asw*fc. 

[00 5 2J H16«7 

«**nri3 9, H?n& (na) «*j^i/4-ey 

© »te <fc 9 «-#J$B S 7 - SrSift L fc. #5 

7-<OWfiia(40.5nmRMS-efeofc. mfe&iia^&T 
XnbtlZ>&M®.m*2.4t)imS-?lbZ> 0 iS^13.4nm-effi 
ffl-f5fc»lc(4, KffiiR^ttlnmRMsea^Tt-fDxS!^ 

g#&5©-c, ;©t*ttt5 7-»itiSi5W 

&5. *#*a5 7^©^ffiiato/Si*JBR* 

AM Lfc. JS^6.8nin©£/Blg&50»||UlL 

fc, rtT,6©$5~Sr»iart«|5lcBt»)«-ltTSill 

£frofc. Si®&E©S!i;£(4, Si^l3.4ninX-|215(C^i- 

ip^PDmictofTofc. »gfl!©#Hfctt, jscstft 

#«©J*A#«©-flrea!>3T>'$?» w-^3fcHSr«[ffl 
Lfc. iBI«LfcScffiiR^e>. 3t^Ktfy7 h^^T* 
fflwt\ «-$?-<OKitB^«ottjEfl:SrJfl±ILfc. r 
©£*lc:g<5#, *S5-©Bi5fc-««r*1-J:3** 
mMBfrflttLfc. SflHwMlitt, #®&£-®*rl& 
* Lfc £ £ ©EME^l*©*! jEfilcS? L V M). 2nni £ L 
fc. C©^il5i»@»J:S#v>-C, #J§S?©gE&-J§-fo 
|Sfc*L-tEttiRB©i§jE&*Tofc. «•§ 7-©*&jE&*t 
ofc£C-5. Jgtt»«Sr0.15nmRMSCffi;«-r5^t*sm 

*fc. 

[0 0 5 3] £*ve>©S7^*WMWSrtfca*»A/-e 
*B«IM**/Mc** J: 5 BSKfcff ofc tr5, SEE 
SSr0.8nmRMSlc:-r.5r£i5ffl3(5fc. r*UilH]$fi'fK#©*§ 
«ttfi6Sr#5fc*»c^/j:tt-Cfc2.. roiplcUTfi 



KSrSofc. 30nn£ft;S©18i{8/jV<*-V*-C8?{fe-fSw 

tasffi*fc. 

[00 54] HiS0)J8 

&i^£li6#©#B*ES7-a>ib 
fi?fie$nriot), in» (na) *so.25, ®m#V4-?l) 

7-©^iRiatt0.5niiiRMS-C&ofc. mfcSrffl^fiT 
•C#P>h,5SEiR^I42.4nmRMSrfe5. jfcgll 4nmTM£ 
ffl-fSfcftlCtt, 8BlR2ttlni]iraiSggWTfc»;i-5& 
Stf**©-?, r©**t?J4S7-©^ifiia)i s ^J£-C 
$>t>. Jifelc, <S-##BS?-©KltBteMo/Si#JBII** 
JgfiSLfc. mm&6. 8ra©£JM*50ffa» L 

fc, ^SRfl^vK'-A;*/^* y ynr±9fi&RL 
fc. riib©S?-Sr«l«rt»K»9ftrt"Cai 
&B£S!I3£ Lfctf ScBiRMasft/McttS «t 5 fcSHS 

fcfrofc. gig&B©^!*. ffigl3. 4nm-Cia8IC^-t- 

i9<t7-3-f? Hi: J: 9 fro fc. $iJ5£ffl©3fc2SK: 
II, u-tf-^XvjteHfcffl^fc. SJSLfcKBiR^ 

B»«©ffijES*3IWUfc. r©8*Cl^J*, #5 7 

>H©IWR3tt, #JB«*HB*tlfc*Lfc£t©RatEJ#tK 
©MEftlC^L^0.2nm£ Lfc. C©«?Si»B»CSf 1 tV> 
T. £J§&©SB£-J§To|&£LT£Ma£B©*tjE£ 
ftofc, «-5 7-©«ESr?Tofc£^5, SttfftftfcO. 
lSnmRMSJCffiWt 3 i £ aSffl*fc. 
[0 0 5 5] ltlf.ro? 7-«Ifi?rtlcEM/l/T? 
Sffifc^ft/hfcfcSiSllSEfcfTofci;:*, SEEK 
MSr0.8nmRMSIC-r'5r £2SfcU3f£fc„ C*Ui[5]#T(E#©;i£ 

^LfcS^i>t^^*EUVS?3tSSlCi!a^iiA/-eil7t7 i ^ 
hSrtTofc, 30nnU;S©&jW&A?*->$^ft?{fe-t-.5;r 
£;»Slti&fc. 
[0 0 5 6] Htfefll9 

*Sn*EUVSjfcttB©^%$3|Mz:affl LfcHlfcWc 
ov>-cra-r5, S^*^5Ktt6fe©^B5 7-*^ 
«fig$ixr*5i), MP» (NA) d^O. 25. 

7-©^fiJ*ll0.5nmRMS-Cfeofc, meSrffl^iT 
•C#e>H*SiBiRMtt2. 4nmRMS-Cfe5. KS13. 4nn>-C{£ 
ffl-t-^fc^lCll, StBJUMttlnmRMSmS£JlTlC«lx5£ 

sa 5 *>5©-c, r©*s-ctt$7-©^»gas^£-c 

*>S. ftlC «-^»B$7-©S»tB»-Mo/Si#-SS!S: 
JgfigLfc. *-f, ^«S6. 8nm©#@|gSr50@8S@ L 

fc. ^SKStt'f^vtr-A^yN's/^y y/»cj;?)fiSKL 

fc. »CIC, Ztlt>m7-&&ft\> ! imzWttVXmiBt 
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*jEftfc*UM».2nBi: Lit. ;L0«ft|ftHl;:£ttV' 
T. £SK©£E£Hg1*o|fc*LTE«KB©*iaE£ 

l5nmRMSlCfi»1-5 C k tfttiXIt* 
[0 0 5 7J rhfeOS^-tr^MaMBrtKa^aA/T 

^Sr0.8miiRMSlc-r5ri:asai3Kfc. £*UilHliJrfB#<01lt 

h&fTofc. 30nmU;S<D'#iW/ < e/-< ; J'-V*t , SI^-rSr 
[0 0 5 8] 3?is#]10 

«Mte*VC*JD. ffl PIS (NA) #0.25, W#l/4-ej 

7-©Ji^flJa»40.5ninRMST?*>ofc. Cft&fcififciX 
r#b*v5i6ffiltZ^I42.4nmRMS-efe5 <> &S13. 4nm-C& 
fflrSfcftlCtt, ^BH2^«lnmRMSma^Tlwfl)x.5^ 

*>*. £#!*B$7-©5#tBiaio/Si#/gK£ 
Tgj&Lfc. *1\ J381fi6. 8nrf>£JH(*50J|flUB L 
fc. MKMc^4-yif'-AX/<y^y V^lCiD^KL 

fc. z.tibo$9-**MHms*L9ttttxam 

Zftilt. 3iaK®coiBI)S(4, S[fil3.4niDT?|gi3lC^-t- 

ffy7 h^^TSrfflV^, #5?-OKItB»tt©i|l|jE 
S££fflbfc. ^©*£3llcS-3t, «-5 7-c0l2l5ic- 

*JMI*-JB JstlSfcfe bfc & # ©EltBMMfcoitjEftfc:* 
UM). 2nmt Ufc. CKO«fil!i»0l-S(+V^T, #®BS© 
*B*H^fo»*bTR»*B©*|jE*rffofc. #S 
9-©*l3E*fTofci:£4. JEMftBSfcO. 15nmRMSKte 

[0 0 5 9] r^e><0 5 7-4"^1Si«tfl?rtlC«a^jiA/T? 

H*0.8nmRMSlc-f5ri:2j5t±J5f5yi:. wttliH]#rlE#©i!S 

ft bfcSIB*** SrEUVB3t^Elc»^i4^B*T * 
hfcffofc.. 30nmLfc;S©ttiBB«/>*^-V*-e»fft1-5r. 



fcB3te8E©«fcfe0«:0 1 6 KB bfc. 0* I R 1 ~ I 
R4ttJS913fc©Ktt«T?fc!K PRl~PR4tt&£56 
©K3t&-?&S. 
[0 0 6 0] 

[J8H©»*] &±©J:3fc:*389!fc.fciil4\ #J3ffil© 

£©i£EiRM«rffi« bT*S(ft!l#tt£|6)±1- 5 £ i tfttS 
5. 

[ISB©fBS¥«:RM] 

[01] MieiMlofiftilEBVKfr v^r !> v^T* 
W"eS!l£1-.5EB0. 

[02] #JlK©&EI&Slc<k3SMi£Btt*l»iE©II 

[03] »x«»**oai»iBt*^r9v^T»W-c 
SSS1-3EH0. 

[EB4] #®EEi*8©RltfcBJB#&PDI-e8y£1- *E 
®0. 

[05] DcX||jK^o9j|ttE«:PDI-CWrr«eiK 
0. 

[06] PDI7V— h©0. 

[07] *«*K*WtoE»iW»**r7-=»-?* h 

■ca»56i-*EiRB. 

[08] ftxn3t**©aa*ffi*7-3—?^ h-eaa 

£1-*>EE0. 

[09] *JM!K««©KJ»«B3»tttnv*-y^ h 
■CigiJ^-f5Efi0o 

[0io] *xiix¥g«>aiME*nv*-' ?xh-cn 

j£1-$ffiB0. 

[011] nv*~r* Mcffiffl-fSfcT-OH. 

[012] MKsamiosimiBiwft^vi'h'v-^ft-? 

[013] «tXH3t**«)»i«iB«r^hv>'|feT?»)e 
1-51210. 

[014] /vwh^V)5fetc«ffl-r57 p ^>-h©0. 
[015] 5»B^«©j9JSffi*^«jEflSr»W1-5#ni 
911-50. 

[016] *«»WSraffl1-5lc»a*«CXll©3t^Sr 
*1-5B3tSiS„ 

1 • • • KM 

2 • • • £®&Kat& 

2 0 • • • «CX||%¥X 

3 • • • SESlHlifrte* 

4 • • • BfcfcttJSS 

5 • • • PDI7V— h 
5 1 • • • BBP 

52 • • • f V*— 
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6 • • 




7 • • 




7 1 • 


• -MP 


8 • • 




8 1 • 


• -MP 


L • • 





S • • • 383fcH 
C • • • 3>f>f § 7— 
I R 1 ~ I R 4 • • ■ 
I P 1 ~ I P 4 • • • 
M • • • (Uf-^/l^) 
W • • • 



[Hi] 




[H2] 



(a) 



00 



b mswmmwm 
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[133] 
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[06] 




[129] 
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[012] 
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[Ell 4] 



imi 5] 
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(51) Int. CI. 7 KMC* F I f-w-K 

G 0 2 B 5/10 G21K 5/02 X 

G2 IK 5/02 GO 1 B 11/24 D 
HOIL 21/027 Z 

H 0 1 L 21/30 5 3 1 A 
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